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INTRODUCTION -it 

The 'Lopyngni to- [his document belongs [-a NLT Technologies, Lid. (beDe-hafter called ’NLT 1 ). No 
pan of chi= document will be used reproduced or copied without prior written consent of NLT. 

NLT does and will not assume any liability for infringement of patents, copyrights or ocher intellectual 
property rights of any third party arising out of at in connection with application, of the products 
described here in except far that directly artribrnable to mechanisms and workmanship theieol N'o 
license, express a: implied is granted under anv patent, copvnghi or other inieUecnial pronenv right of 
NLT. 

Some electronic products would Ml or malfunction at a certain rale. In spile of every effort to enhance 
reliability of products by NLT, the possibility of failures and malfunction oiehr no! be avoided entirely. 

To prevent the risks of damage to death, human bodily injury or o-tber property arising out thereof or in 
connection therewith. each customer is required to take sufficient measures in its safety designs and 
plans including, but not limited to redundant system, fire-containment and anti-fa Lhire. 

The products ore classified into three grades: !l Standard ' , " SpeciaT . and ’'Specific" . 

Each quality grade is designed for applicanons described below. Any customer who intends to use a 
produce for application other chan that of Standard is required, to contact an NLT soles representative in 
advance. 

The Standard: Applications as any failure, malfunction or error of the products are free from any 
damage to death, human bodily injury or other property (Products Safety Issue) and not related, the 
safety of the public (Social Issues), like general electric devices. 

Examples: Office equipment, audio and visual equipment, communication equipment, test and 
measurement equipment personal electronic equipment home elecironk appliances, car 
navigation system (with no vehicle control, functions), seat entertainment monitor for 
vehicles and airplanes, fish tinder (except marine radar integrated type). PDA. etc. 


The Special: Applications as any failure, malfunction or error of the products might directly cause any 
damage to death, human bodily injury or other property (Products Safety Issue) and the safety of the 
public (Social Issues) and required high level reliability by convenuonal wisdom. 

Examples: Vehicle umn E-hip control system, traffic signals system, traffic information central system. 

an traffic control system, surgery operation equipment monitor, disaster-crime prevention 
system, etc. 

The Specific: Applications as any failure, malfunction or error of the products might severe cause any 
damage lo death, human bodily injury or other property (Products Safety Issue) anti the safely of the 
public (Soda! Issues) anti developed, designed anti manufactured in accordance with the standards or 
quality assurance program designated by the customer who requires extremely high level reliability anti 
quality. 

Examples: Aerospace system (except seat entertainment monitor), nuclear conrrol system, life support 
system, etc. 


The quality grade of this product is the ' Standard" unless otherwise specified in fills document. 


DATA SHEET DOD-PFM-SSS :2nd BdUm; 


2 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




^ Global LCD Panel Exchange Cente 


www.panelook. com 




NIT Technologies. Ltd. 


N! LI 027 6BC24-2 1 


CONTENTS 


IhTfeODLL-riON 2 

L OUTUAE 4 

1.1 STRUCTURE AND PRINCIPLE ..................... „._.4 

12 APPLICATION ......... ...4 

1 3 FEATURES . 4 

i 6DBUL STECIFICATKPhK 3 

A Hl.tK. k OUtIKAM 6 

4. OKI All. KO Sl'Kill l>: AllOSS S 

4.1 MECHANICAL SPECIFICATIONS B 

42 ABSOLUTE MAXIMUM RATINGS B 

43 ELECTRICAL CHARACTERISTICS 9 

43.1 LCD panel signal pieces ;mz ward ...... 9 

43 2 Bade tig hulam?!.. ...... 10 

433 Power supply voltage ripple 10 

4J.4 Fuse „......_.„..10 

4.4 POWER SUPPLY VOLTAGE SEQUENCE . 1 1 

4.4.1 LCD panel SLenal pxocessins board LI 

4.42 LED driver board... .... _.... 11 

4.5 CONNECTIONS AND FUNCTIONS FOR INTERFACE PINS 12 

4.5.1 LCD panel signal pmceisinz 'ward........ ................. .12 

4.52 Bade iig bt lamp. .............. _.... 13 

4.5 3 Positions ofpiug and socket 13 

4.5 .4 CoanectioD between receiver and transmitter far LVDS 14 

4.5.5 Input data mapping 

4.S DISPLAY COLORS AND INPUT DATA SIGNALS. 

4.5.1 CamtiDadoni of ilijc casn. signals. FRC and MSI signals .IE 

4.62 ld.77721(5 colon 19 

4.63 261,144 colors Ml 

4.7 DISPLAY POSITIONS ............. 11 

4.E SCANNING DIRECTiaN5..._._._..._._._._._._._._._.__._._ 11 

4.9 INPUT SIGNAL TIMINGS 12 

4.9.1 Outline of input signal tunings 12 

4.92 Timing characteristics 13 

493 Inpar signal tumns chart ....14 

4.10 OPTICS... 25 

4.10.] Optical characteristics 25 

4.102 DefiniltoD of cootra.il ratio IS 

4.10.3 Definra-tm of luminance uniformity . IS 

4.10.4 Defimtion of response times IS 

4.10. 5 Definition of newing angles. . IS 

5, ESTIMATED LUMINANCE LIFETIME ...... 27 

4. HLUBBJTV TESTS _ 2£ 

7. ERICA imOhB 29 

7.1 MEANING OF CAUTION SIGNS _ 19 

72 CAUTIONS 19 

73 ATTENTIONS. .... 19 

73 .1 Handling of the product .... 39 

732 Environment 39 

7.3.3 Characteristics 39 

7J.40thB5_._..._._._._._._ 39 

a. Ol/ll.J YK uk Am inks 31 

B .1 FRONT VIEW ........ 3 1 

B2 REAR \TEW r 32 


DATA SHEET DQO-PP^ISSS :2lWl Ed Hen; 


3 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




^ Global LCD Panel Exchange Cente 


www.panelook. com 




NLT Technologies. Ltd. 


N LI 0276BC 24-21 


1. OUTLINE 

1.1 STRUCTURE AMD PRINCIPLE 

Color LCD module NL1Q1/SEC24-21 is cooipcsec. of due amorphous silicon dun. film transistor liquid 
crystal display (a-Bi TFT LCD) pact! strscnne with drive: LSIs for driving die TFT (Thin Film 
Transistor) array and a backlight. 

The a-Sd TFT LCD panel structure is injected liquid crystal material into a naow gap telweec. die 
TFT array glass substrate and a co-lei- filter glass suits crate. 

Coin: (Red. Green. Bine) data signals from. a base system (eg signal generate: ere.) are modulated, 
into best foam for active matrix system by a signal processing board, and sent to die driver LSI; winch 
drive the individual TFT arrays. 

The TFT anay as an elaccc-oprica] switch regulates die amount of transmitted light from die backlight 
assembly, when il is cancelled by data signals. Color images are created by regiating ibe amount of 
transmiitred light through ibe TFT anay of red, green and blue dots. 

12 APPLICATION 


* For industrial use 
1.3 FEATURES 

* Long life LED backlight type 

* High luminance 

* High contrast 

* Wide viewing angle 

* Wide temperature range 

* LVDS interface 

* Reversible-scan direction 

* Selectable Bbit or fibit digital signals for data of RGB 

* Replaceable lamp for backlight 

* Acquisition product for CLdM50-l. CSAC22.2 ND.ffl»5fl-l-$3 (File Dumber: El 70432} 

* Compliant with the European RoHS directive (20 1 1:65 ;EU) * 
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2. GENERAL SPECIFICATIONS 


Display arse 

245.76 (H) x 1 B4.32 (V) mm 

Diagonal size of display 

3 Lem (12.] indies) 

Drire system 

a-Si TFT active matrix 

Display icier 

16,777,21 6 colors (At 3 -bit input, FE.C iennina> High) 
262,144 colors (At 6-bit input. FRC tenmzul= Low or Open.) 

Pix.il 

1.024 (H) x 763 (V) pixels 

Pixtl arrangement 

RGB (Red dot Gibed dot. Blue dot) ferried snipe 

Doipit eh 

0.08 (H)x OJA(V) mm 

Pixel pitch 

0.24 (H) 024 (V) mm 

Module si-f 

260.5 (W) x 203 .0 (H) x 3 .7 (D) mm (typ.) 

Weigh! 

490 g (typ.) 

Contrast ratio 

900:1 (typ.) 

Viewing angle 

At ike contrast ratio £10:1 

■ Horizontal: Right side 30° (typ.), Left SLde 30 D (typ.) 

■ Vertical: Up 5Lda B0 e (typ.). Downside 30“ (typ.) 

Designed treking- direction 

AtDFS= Low or Open: Normal jeon' 

■ Viewing direction without image reversal: Up side (12 dock) 

■ Viewing direction with contrast peak: Down. side (6 o'clock: 

■ Viewing angle with optimum grayscale (y= 2.2): Normal axis 

(perpendicular) 

Polarizer surface 

Clear 

Polarizer penal-hardness 

3H (miD.) [by US Ki6C0] 

Color gamut 

At, LCD panel center 

40% (typ.) [against NTSC color space] 

Response rime 

Ton+ToffVO%e-^ 90%i 
l&ms (typ.) 

Luminance 

AllL= SOmAfOtte cirauit 
450 cd.nr (tjp.) 

Signal system 

LVDS Iport 

(Receiver THC63LVDFS4B, THine Electronics Inc. or equivalent) 
[Bbd'tfDLt digital signals for data of ROE colors. Dot dock (CLK), 
Data enable (DE)J 

Power supply vohagt 

LCD panel signal processing board: 3.3 V 

Sector 

LED backlight type: 
f Replaceable pari 

L * Lamp bolder set: Type No. 121 LH326 J 

1 Recommended LED driver board (Option) 

* LED driver board: Type No. LO4PU-03F 
L * Coaesponthcg wiring harness: Type No. 121 CBL02 J 

Fewer consumption 

M1L= SQmAtOne circuit. Checkered fiag pattern 
5.2 W (typ.) 


DATA SHEET DCD-PFM-55S :2nd BdUm; 


5 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




^ Global LCD Panel Exchange Center 


www.panelook. com 




NIT Technologies. Ltd. 


N LI 0276BC 24-21 


3. BLOCK DIAGRAM 



Koids- 1: Relations between. GKD (SLpmi ground.) and FG (Frame zronnd: in tke LCD module are as. 
fa-ions. 

GMD-FG | K« :oagar»d. 

Nate 2 : GND and F& mui4 be coam&cled to cn^amer acuipusnf 5 etouhc. and Li is retuixanaed that 
these ETcamdibe rcmnecied weedier □ aisromer equipment 
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Kocs3 : Bade ligh.1 io dstaL 


EacklLdil 
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4. DETAILED SPECIFICATIONS 
4.1 MECHANICAL SPECIFICATIONS 


PajamAi -c 

SpcdiictaHm 

Uai: 

ri-p— 

2»J ±fl.3 (W) «203.a ± OA (HJ « B.7± Itf (D) 

NataL 


Display irs-j 

243.7fi{H)xlB4.32(V) 

Natal 



43G0yp.), 

S 


Nalel: See '8. OUTLINE DRAWINGS' 1 . 


4.2 All SOL LIE MAXIMUM RATINGS 


Furin 

Syniial 

TE itrnp 

L"ait 

UmiuiiVc 

Paw " 
v:>lci£v 

LCD poiul -.-fnail pioi-t jjina blare 

VCC 

-DJto+l.fl 

V 

- 

Input voIclh 
fir- v — a’i 

Eiiplrf m a 1 l 
Natal 

VD 

-ti J toVCC +DJ 

V 

F nn. — i.-n rir~Jih 

Nnta2 

Vfl 

Baddinhi 

Focwird ranc' 

JL 

H 

mA 

par zaB-cirmit 


Tb 


“C 

- 

Opnrmu MnqxaaaiTr 

Ttczt. zmfhzb 

TapF 

-30ta^BO 

"C 

Natn3 

Rmt rTui>:ti 

TopK 

-30 k rBO 


Natn4 

~B pla-jra " f r: T ni jjj tv 

Now3 


£33 


Ta£4irC 

£B3 

% 

40" L - Ta ii SirC 

£33 


30"€ = Tai;if0"C 

£36 

% 

-fO-r-Taii/rC 

£34 

% 

7BTC^Ti£Knc 

ALuJnb ~ i dJ r- - 

No w3 

AH 

£711 

NataS 

$1 u' 

- 


Notel : DO-. -. D 1 +f- D2-:'-. E 3 +f- and CLTL-i- 
Notel: DPS.FRTandMSL. 

Kote3: Measured at LCD panel surface (indudine self-beat) 

Note4: Measured at LCD module's rear shield surface (iLdjciL? EeLf-deari 
Korea: No ccndeLtatloc 

Noted: Wales amounl at Ta= E0 D C and RH= 14% 
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4.3 ELECTRICAL CHARACTERISTICS 


4.] .1 LCD panel =:pal proc5i=i£s 'ward 


(Ta=25 & Q 


PBmmrim 

SKuibaL 

min. 

Ufp. 

manr 

Unit 

Kannfa 

3%mi j-jjipl;.- vela at 

VC€ 

S.O 

33 

3.6 

V 

- 

? jUi'i T ■ UJ.iJjlj’ L LU-L££ 

1€C 

- 

460 

Nasi 

720 

h'otoi 

cnA 

aVC&JJV 

Panni«;ibl& zipp !-%■ vol-ist 

VIP 

- 

- 

m 

mVp-p 

fin VC C 

TSffiina^Hal jnpi dlf w Lid d 
votigu 

High 

VTH 

- 

- 

+HH1 

mV 

atVCM= L2V 
Ncw3 

L:av 

VTL 

-100 

- 

- 

mV 

T Cii— m i -m r jg fj. -~i 

R¥ 

- 

LOO 

- 

SI 

- 

Input vnUigp tor DPS, FKC 
an3 2h1 E-L - rni'- 

High 

VFH 

OlTVCC 

- 

vcc 

V 

CMOS lmL 

L:n.v 

VTL 

0 

- 

QJVOC 

V 

Input euttbe: for DPS, FK.C 
m3 MSL - pmi - 

High 

IFH 

- 

- 

m 

\lA 

- 

L™ 

IFL 

-300 

- 

- 

[lA 


KokI: 
Nate2 : 
NqkS: 


Ctxkarac fLag param [by ELAT ED-] 522] 


Partem fe: nraunua omarit 
Common mode voltage farLVDS receiver 
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4.3 .2 Eadslizht Lon: 

[Tf= 25-C, Note! , Note], Kind) * 


Pammtfu 

E-ymbcL 

min 

h,p. 

mw 

Unit 

DLbnurlfii 

T lM i+aTC. CllOMl 

H 

- 

M.O 

SM 

mA 

- 

hndVtittw 

VL 

15.9 

LS.Q 

20.4 

V 

Ta=«TC 
att Et 5G mA 
; Onb dmtit 

14.3 

- 

- 

V 

Ta= *HTC 
aft 5G mA 

-Cuti drunit 

- 

- 

214 

V 

1^-WC 
aft X= 5G mA 
iirrih 

- 

- 

216 

V 

t t-are 

aft X= 55 mA 
-’Qua drmit 


Koiel: Please drive with constant current. 

Korel The above specifications are Ser ene LED circuit of the backlight. w ^j 

Kote3: Hie Luminance uniformity may be dunged depending on ±a current variation between 4 
circuits. It is recommended that the current value difference amocsst the circuit be less than 

S%. 


4.3 .3 Power supply voltage ripple 


Ibis pro cue: works if the ripple uoHaee levels are over the permissible values as the following table, 
but there mighi be noise on the display image. 


Petom supply elm 

?Jpplb rcllM NctbL 

( - L l4bL ■ iTb IX ilipul tbJZjlUll cf pC ; JL'BC " ’lEC 1 "-' I 

IMt 

VC€ 

5.5V 


UlVp-p 


Kods-1 : The permissible tipple voltage includes spike noise. 


4.3.4 Fuse 


l^fmn&rcr 


Rartiim 

Turn? r-m-um 

*R cc~--. l -L: r 

Tjpa 

SuppLiu 

VCC 

FCClfi2fl2Al 

EAbUXA ELECTRIC 
Co^Lt-i 

10A 

4.0A 


3W 


Nobel : The power supply" s rated current mast be mure than die fusing current. IF it is less than the 
ftism .2 current the fuse may not blow in a snort tune, and then nasty smell smoke and so on 
may occur. 
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4 4 POWER. SUPPLY VOLTAGE SEQUENCE 
4.4.1 LCD panel =:pa] processing ward 


cm CET ON 



* These signals shodc be measured at the carmiuLo: lOftO resisiance. 

Hotel: If there is a voltage vaaiarion (voltage drop) at the mine edge ofVCC 'below 3.0V, dmie is a 
pos=ibili:y du: a product does doI wort due to a protection circuit. 

Note]! : Display signals (BW-, D1+/-, D !+■'-, D3-.’- and GLK-W-) and function sLgnnls [DPS, FRC 
and. MSL) must be set to Low or Hien-uupaamce. except tbe VALID period (See above 
sequence diagram), in cadet to avoid die circuity damage. 

If some of display and function signals of this product aie cut while this product is working, 
even if the signal input to it once again, it might not weak normally. If a customer slops the 
display and function signals. VCC also must be shut down. 


4.4.2 LED driver board 


Hotel: 


Display signals. 
Function signals 
Hotel 

IjKTTTTTTTTTTT 

LED backlight: OH 

VALID f «iod 

y 


Hotel : These are the display and function signals for LCD panel signal processing board.. 

Hotel! : The backlight should be tamed on within the valid period of display and function signals, in 
order to avoid unstable data display. 
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4.5 CONNECTIONS AND FUNCTIONS FOR INTERFACE PINS 


4.5.1 LCD panel =:pal procaiEkg board 


CN] socket (LCD module sidej: FI-5E20?-F_-E (Japan Aviation ELectrodcs Industry Limited (JAE)3 


Adaptable plug: E 

-SIDS [Japan Aviation ELacund.CE 

[ndiji-tr- limited (IAE)) 

PhMo. 

Symbol 

Sigaal 

T-r^rr- j\wfrt ri $bi 

~ ~ ^T£J 

iLpaJ: 6bdt 

Ep-rmAi 

MAP A 

M4FE 

1 

A 

D3^ 

Fis»3 ±LL3 

KMU.GOhGI^BL 

Btf-E7,G6-G7:Efl-E7 

- 

Natal, 

Ncrtal 

a 

GND 

Gunnd 

- 

. ~ r 'i~ * i n H 

Natal 

2 

A 

D3- 

?ii=l izu 

JLD-JU.GMl^BL 

l^HLT.Gfi-GTifl-E? 

- 

il 

a 

GND 

Gr:«iiiid 

- 

Grnuml 

Natal 

3 

DPS 

SsWdco. 
g: .can dime ti do 

I±iL : hizc. 

Icrt cr Owe. : Noonal son 

Notar 

4 

TEC 

SsLairdcac: lbs- 
nmnbu :-f colcn. 

Kiel 

Lc-vr >ir Dp «l 

N^ta5 

5 

GND 


Gfwnrl 

Natal 

6 

CLK- 

Piss] = L>=-= L 

PinJdiKfc 

Ncrtal 

T 

CLK- 


GND 

Qunnj 


Natal 

9 

D2^ 

?ii : 1 dzo 

B4-B7JDL 

E2-E5J5E 

Natal 

ID- 

D2- 

11 

GND 

flnTnnJ 

’.jf j^l£| j 

Natal 

12 

Dlf 

Pii*l ±ua 

G3-G7JB1-EI 

GL-G550-EL 

Natal 

13 

Dl- 

14 

GND 

Gt^nnd 

Gnnmd 

Natal 

15 

i m 

Pin! dies 

K-R7.G1 

M-BL5.GA 

Nratal 

16 

Dfl- 

IT 

GND 

Gerund 

ItT rrrmrl 

Natal 

IB 

MSL 

S tardea of 
LVDS izpi: imp 

L™- 

Hip 

Lott 

Nata5 

19 

VCC 

Ptnra nqrphf 

PftWfiT I^J 

Natal 

2D 

VCC 


Nobel: 
Mate] : 

Kore3: 

Nobe4: 

Kobe;: 


5m r 4jti DISPLAY COLO 


R5 AND INPUT DATA SIGNALS". 


Twin pail wins with L Mn (Cfc.aracban.Eic unpeduiice; iliould ba used tetwME. LCD panel 
EigLi] proceiEiLg board -uc LVDS ttansmifter. 

All GND and VCC bemimals should be used wnfcocf anv non-c-D-nnecced lines. 

See '4.8 SCANNING DIRECTIONS 1 . 

5m ‘ 4 J A Connection betweei receiver and cr-?i nsnutTer for L YDS". 


DATA SHEET DOOPFM55S :2nd BdUm; 


12 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




Global LCD Panel Exchange Center www.panelook. com jp J*| : <s> 


NLT Technologies. Ltd. 


N! LI 027 6 BC 24-2 1 


4.5.2 Eidlizht loip 


CM2 ptu“ (LCD module ade): SM 0 BB- 5 R£S-rB (J.5.T. Mfe. Co.. Ltd.) 

Adaptable sodg SHR-4KSV-S. SHR-Q3 V-S-B (J.S .T Mfs. Co., Ud.) 


HnNo. 

Symbol 

Sigaal 

Kiunaritii 

I 

A1 

AnmkiL 

- 

2 

El 


- 

3 

A2 

AafflkU 

- 

4 

E 2 

MmhM 

- 

% 

A3. 

Anodfij 

- 

6 

E3 

Cniod ^ 

- 

7 

A4 

Anmkr4 

- 

t 

E4 

UoW 

- 


4.5.3 Poaossoi of plug and socket 


IcEtT duecdoD 



Tn^n duecdoD 
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4.5.4 loltjsclcl 'Dem _ 62ti5cer,Tei and camimner EbiLVDS 


(1) Inpoi data rigaJ: Stic, MAP A 

Host i LCD iuod/ie (Product) 



Note] : L r iE (Lease Signifirjui Bit) - RO. GO. BO MSB (Mdit 5 imificaot Bl: i - P.7. G7. B 7 
Kok- 3: 7m=: pan mias, with L-DOn (CliaraccaiiEic unpedance) =nou]d be aied 'betw een LCD panel 
EijfT.il proceiEiL? board and LVDS dill miner 

Hort4: Input signals :c TC4. TC 5 and TDi ace hoc used inside die prudent. act do nor beep TC4, TC5 
and. TDd open to at-oid noise problem 
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(2) Icp'jc data EijpLiL Sint, MAP E 

Hoar | LCD module (Product) 



Koral : RjKommended rraniounej: THC6 3L VEMSS?- (IHioe -Lee code s be ) or equivalent 
Note] : L r iE (Lea ;c Sipmfirjui Bic) - RO. GO. BO MSB (Moir 5 imificaot Bis) - P.7. G7. B 7 
Koe-3: 7m=: pan Tvuai with L-DOn (Cb.aracc 2 n.Eic uupe dance) Enoulc. be Ji&d 'betw een LCD panel 
EijfT.il procesEong board and LVDS dill miner 

Hoce4: Inpac Lignala la- TC4, TC 5 and TDi are nor CEed inside die prcdcrc. bet do nor beep TC4. ICS 
and TDtf open to aiuic. noise problem 

DATA SHEET DODHT-WGS s2nd Bd Dm! 1 5 
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(3) Inpur can signal 6bit 



Kotal : Recommenced transmice: THCd3LVDME3R (THine Electronics lit.) or equivalent 
Kotej : LSB (Least Signifira-m Bit) - R0. <30. BO MSB (Most Significant Bit) - Rf , 05 , B 5 
Koe-j: Ibis: pan bubs with LCOn (Charactensic impedance) sboidc be used between. LCD panel 
signal processing board and LVDS tinsminer 

Hote4: Input signals to TC4 and TCS ate mtf used inside die product, but do mrf ieep IC4 and TC5 
open to avoid noi.se problem. 

DATA SHEET DCOPP-105E ’2nd Bd Urn; 1 6 
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4.5.5 Input data mapping 
(1) Inpjc data =3 £eiL Shit, MAP A 



(2} Inp-Ji data EignaL Stic, MAP B 
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[3} Iqp-Ji data signal: 6bir 



4.6 DISPLAY COLORS AND INPUT DATA SIGNALS 


4.6.1 CombinaioLS of inpu: data nigife FRC acdMSL signals 

This product cod display ] 6,777,216 colors equivalent with 256 gray scales and 262,144 cobn with 
64 gray scales In' coDa'aman-nn of input data signals, FRC and MjL signals. See die fa Lowing table. 


■ "* ~.m h i -arti 

[ZZCI CJC3 
■■i-jn?' 
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PinNci.] ini 2 

FR£ -nrmm^l 

\fl~-iT -| D1~-V Tl 1 ' 

Lkpky cdcn 
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© 
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D3-'- 
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HS,777JH5 

Ncrtfi] 
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Sbit 

MAP B 

D3-.’- 

Eiifffa. 

Ekh 

HTTTJLfi 



6bdt 

- 

GND 

LjworOpaG 

Lra 

2*2,144 



Noe-1: See 1 4.6 J 16.777 J16 colors 1 . 
Note!!: See '4.6 J 261,144 colors’ . 
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4.6.2I5,777.11tf telofs 


Tau product con display 16.77; ,21 6 colors eqrivalaLf wifr 25d cay scale; by cocibharioc Si or ®. 
(See '-1.0.1 CcanlmatHHisaf input data skoals „ FRC and MKL agnafc".) 

Also die re la don betweeE display colon, aid. ilijc data signals le- as to Lows. 
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4.6.3 1&2, 144 colon 

This pro dun can display 262,144 colon, with 64 gray scales hy combination ® . 
(See '4.6.1 t ombinatiaiLS off input data sif n-ak , FRC and V1SL signals V) 
ALso the reladoD between display colon and input data, signals Ls as follows. 
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■1.7 DEPLAY POSITIONS. 

The fc Juntas table ii die tBordmaies, pa pixel (See ' 48 SCANNING DIRECTIONS".). 

C QC, 0) 


F. 

12! 


B 


<xTii; 

q 1, It) 


0( K, 0) 


€(1-022, 0) 

C(I023, 0) 

q ur i) 

°C 1. 1) 


q E, 1) 


€(1022. 1) 

€(1023. 1) 




■1 

■ 

■1 


■ 

■: 

■i 

■i 

■ ■ ■ 

■i 

Of 0 . TO 

OC 1. Y) 


oc e, n 


€(1022 , Y| 

C(Ki23. 

- 



■i 

■ 

■ 


■i 

■ 

■ 

■i 

■ 

■i 

q; a,76fl 

OC 1.7M) 


CC £,7M) 


C(]-022, 7*5) 

€(1023. 7*5} 

q a. 76T) 

q 1, 7fi7) 


q E,7fi7) 


€(1022 . 7fi7) 

€(1-023, 7fi7) 


4.G SCANNING DIRECTIONS 

Tha following figures ais foam i from new. Also die irrow dnnre the diiKrion nf scan. 
CM2 


CMI 


D ;D. L'S 


CriD23.Q» 


N.LT 


* 

CffiS7l ► 
11JI3-([LTO> " 


CfllES.WT) 
DCJQ23, 7S71 


Nofe 1 


Flgon 1 . Nonna] scm (DPS: Low m Open) 


CM2 


C STL 


Ci&.UH 
D iJCZI. 7H7l 


m 

im, sti 




jC fd. TfiJJ / 
4-^D (IM3, lJ) r H 


Cl'IfiU, »7> 

DM 


Note 1 


FlejoteJ. Feva=e scan pPS: Hash) 

NohI: Mennm^ ofC (X, Y) and D (5C, Y) 

C (X, Y): The amriinatES of the display poatiaa (See '4.7 DEPLAY POSITIONS’ 1 .) 
D (X, Yj: The data cumber of input signal fat LCD pace! =ina] prorai=ii:E 'ward 
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4.9 INPUT SIGNAL TIMINGS 

4.9.1 Outline of 1LT'J[ ilECjl r p- r j 

■ Hoozozual Eizu] 

Wofcl 


i Vertical ilaul 

H*nl 





V«cticaJ display psdodl jhidj 


QE (Barb oiubb] 


■ 







m 













i 


2 


i 


4 


76B 


Note: 


Kotel: Tti; diasruu LDiicatiE viroiil elezul for ;ec up to rianiog 
Noft 2 : See " 4.9 J Iopcu apual tirw-ng chart’ foi tb=; pulie miniber. 
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4.9.1 Tiiring zt3rnCC2H=:DC = 


(NeteL. Hot£2.'N-gle3) 
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- 

Si 


Ho cel : Cc5illcl of rimeiET: is as follow;.. 
tc= ] CLK, th= LH 

Hotel! : See Its data sheet cf L VDS transmute: 

KoiaS : Vertical cycle (tv) should be specified k meEnii multiple of EarizoEtal cycle (lb). 


DATA SHEET DOOPFM55S :2nd BdUm; 


23 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




^ Global LCD Panel Exchange Center 


www.panelook. com 




NLT Technologies, Ltd, 


N LI 0276BC 24-21 


4.9.3 Tfip nr c.i jtb^I tiniiHE dmi 
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4.] COPTICS 


4. LEM Optical characteristics 
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Hotel: These are initial characteristics. 

Note]: Measurement candm-tras one as follows. 


Ta= 25 a C, VCC= 3 37, IL= SOmA-'Oiie dicmt, Display mode: XGA, 

Horizontal cycie= 1-4S.3&3MIZ, Vertical! cydeF ItfO.QHz, DPS= Low or Open: Normal scan 

OptiraL characteristic: are measured ar LiumoaDce saturation ICmimiles after the product works 
in the cart noax. Also measurement methods are as follows. 



-i PhcTC-iitKiar ifEZ Cnnlnv) 


LCD nudnJb 

fPro4i£tJ 


i 


Koct-3 : See T i J.0 _I Defmitioa of contrast ratio 1 
Note4: See '4L10J Defmitjoii of luminance nnifonnity''. 

Noted : These coordinates are found on CEE 193 1 diromatirtty ciizrox. 
Noted: Product surface temperature: To?F= 30 °C 
Note 7: See "-OOJ Defraitioii of response times' , 

NoteB : See 'dJ.0 5 Definition of slewing angles'’ 
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4.102 Eefrnitnm of c-trams! ratio 

The contrast tario is calculated by using ±e following ftmuula 

,™, _ Luminance of white acreeo i 

Lontrast ratio roc.) - — = : ^ 

Luminance of black screen 

4.10 3 DefinM-on of luminance uniformity 

The Luminance uniformity is- calculated by mine following fanmik 

. VfjviTni?m Luminance Own © to ® 

Luminance umfbrnuiy (LU) = 


Mirim inn h: rmn.vn rH froiD 0 til © 


The Inrun anc 5 is measured at near die 5 points shown below. 
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>£40 


1 79 51 1 R5S 
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}— 



jHL_ 
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■ - — r — - ■ 
I 


1 
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1 


4.10.4 Eefrni.li.on of response tunes 

Response time is measured it die time when tbe Luminance changes from "white 1 1o 'black'. or 
"black" to ’white" on the same screen point, by photo -q elector. Tod is die tune when the 
Luminance changes from 90% down in 10%. Also Toff is the time when tbe luminance changes 
from 10% up to 90% (See the following diagram..). 


mini: 


BImlL 



4.10.3 Eefinidon of viewing angles 


hi m mil m ^ujm kiir'l 

. I > A'du la 
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5., ESTIMATED LUMINANCE LIFETIME 


Tie lumhauce lifetime Ls the ixa from iti::al LumuLmce to tufftomaa 


Thi=. lifetime is The estimated. vnloe, nurj is not pin romee Tailne. 


CzoiiidcG 
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Hotel: Life time e^eclaory is mean time to half-luminaDce.. 


Hots]: Estimated Luminance lifetime is nor the value for LCD xcdde hut [he value fci LED 
elemental}’ substaoce. 

KoteS: By ambient temperature. the lifetime charges particularly Especially in rase the product 
worts under high temperature emitoomeoL the lifetime becomes short. 
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6 . REUAEIUTY TESTS 
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Hotel: Display and appearance are checked cede: enviioiinLenlal cocdirioc: equivalent to- die 


inspection conditions of defect criteria. 
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7. PRECAUTION'S 

7.1 MEANING OF CAUTION SIGNS 


The fbllowoE caution risns have very important diedille Be sore re read "7 2 CAUTIONS" and 
"73 ATTENTIONS'! 


A 

This sip. has fee meaning that a customer wQi be injured or the product will sustain 
damage if the customer practices wrong operations. 



This sign has the meaning that a customer will he injured if the customer practices 
wrong operations. 


7.2 CAUTIONS 

~ /£\ 

* Do dot shock and pres rhe LCD panel and the backlight! There e a danger of 
breaking, because they are mad# of glass. - Shark: Equal to ar nc greater than 539m's : 
and equal to or no greater than 11ms. Pressure: Equal to or no greater than 10 j 6 X 
l+ltmnjE)) 


7.3 ATTENTIONS 
7.3 .1 Handling of die product 

S Take Laid of both ends without couching the circuit board, when the product (LCD module:) is 
picked up from inner packing bos to nvcid broken down or misadjusimeni, because of teres; to 
mounting parts on the riicuic board. 

© When the product is put on the table temporarily. display surface must be placed downward. 

@ When bridling; the product, take the measures of eliknostatic discharge with such as earth band, 
ionic shower and so on, because die product may be damaged by electro italic 

$ The torque for product mounting screws must carer exceed flJUNm Higher torque might result 
in distorUon of the bezel. And die length of product mounting screws must he f! I.ilnmi 

© Hie product must be installed using mounting boles without undue stress such as bends or twist 
(See outline drawings) . And do oat add undue stress to any portion (such as bezel flat area). Bends 
or twist described above and undue stress to any portion may ca use display mura. 

© Bo not press or rub on die sensitive product surface. When cleaning the product surface, wipe it 
with a soft dry cloth. 

© Bo not push or pull the interfere connectors while the product is walking. 

© When handling die produce use of an original protection sheet on the product surface (polarizer) is 
recommended for protection of product surface. Adhesive type protection sheet may change color 
ox characteristics of the polarizer 

© Usually liquid crystals don't Leak through the breakage of glasses because of the surfe.ee tension of 
dun layer and the construction of LCB panel. But, if you contactwidikqmdcrystalbyany chance, 
please wash it away with soap and. water. 
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7.3.2 BmuBl 

53 Do lc" operate or store zi tigt reniperircre. high h/untidiiy. dew drop atmosphere or rone sly* 
ga;e; Keep the product b picking bo?. wnh anhslaric pouch. in room r exp era rare to asoid dusts 
and icnkght. when scoring die product 

© In order io prevent dew condensation occurred by lemperaune difference, the product packing box 
must be opened after enough rime being left under the environment of an unpacking loom. 
Evaluate die sconce dice luffldfimiy because daw condensation is effected by the eminmmenial 
temperature and humidiry. (Recommended leaving time: 6 bourn or more with die original 
purling wane after a customer receives the package) 

© Do not operate in high magnetic field. If not, circuit boards may be broken. 

0 This produce is not designed as radiation hardened. 

7.3.3 Characteristics 


The foflowinp hems are neither defects nor failures . 

5) CLaractsnsic ; of the LCD (such as response tune, luminance, color uniformiry and so on) may be 
changed depending on ambient temperature. If the product is stored under condition of low 
temperature for a long time, it may cause display mura. In this case, die product should be 
operated after enough, tune being left under condition of operating ceaperarune 

© Display mum. dickering, vertical streams or tiny spots may be observed depending on display 
patterns. 

© Do not display tbe fixed pattern for a longtime because it may cause image sticking. Lie a screen 
saver, if the lived partem is displayed on. the screen. 

0 The display cole: may he changed depending on viewing angle because of the use of condenser 
sheet m the backlight. 

© Optical characteristics may be changed depending on input signal timings. 

7.3.4 Others 


© 

© 

© 

© 


All VCC and GND terminals should be used without any non-cocmected lines. 

Do not disassemble a product or adjust variable resistors. 

See ’’REPLACEMENT MANUAL FOR LAMP HOLDER SET", when replacing Lamp bolder set. 
Pack tbe product with the original shipping package, in order to avoid any danuages during 
transportation, when ierummg the product to NLT for repairing and so on. 

The infomiiuon of China EoHI directive six hazardous substances or elements in this produce is 
as. JfoLows. 
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Notel : O : This imftcates that the poisonous or hanrtful material in all the homogeneous materials 
for this part is equal or below the limitation level of S J.-T 1 1363-2DM standard 
regrJaricu. 

x : Hue mHir jtw ih* t tlLe poisono ij!;. of Lumfiii Tiurpri j l in all tie Iiocjoi«=aeoL= 

materials for this part Is above the limitation level of S IT 1 1363-2WM standard 
regulation 
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